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P r o l o n g e d  E l e v a t i o n  of  P l a s m a  C o r t i s o l  L e v e l s  in  D o g s  T r e a t e d  w i t h  an 18 A m i n o  A c i d  
S y n t h e t i c  C o r t i c o t r o p h i n  

B o t h  n a t i v e  a d r e n o c o r t i c o t r o p h i n  a n d  s v n t h e t i c  co r t i -  
c o t r o p h i n  p r e p a r a t i o n s  s u c h  as  t e t r a c o s a c t i d e  [#-cor t ico-  
t r o p h i n - ( l - 2 4 ) - t e t r a c o s a p e p t i d e ;  S y n a c t h e n |  h a v e  a 
s h o r t  d u r a t i o n  of  ac t ion ,  n e c e s s i t a t i n g  a d m i n i s t r a t i o n  in 
a d j u v a n t s  or  r e p o s i t o r y  veh ic les .  R e c e n t l y ,  DESAULL~S 
e t  al. ~ d e s c r i b e d  t h e  b io log ica l  p r o t e r t i e s  o f  [n - se r  ~, 
lys  ~7, ~s] - f i -cor t ico t rophin-  ( 1 - 1 8 ) - o c t a d e c a p e p t i d e  a m i d e  
( C I B A  41, 795-Ba) .  I n  a d d i t i o n  to  p o s s e s s i n g  e n h a n c e d  
p o t e n c y ,  t h i s  s y n t h e t i c  p o l y p e p t i d e  h a s  a s u r p r i s i n g l y  
long  d u r a t i o n  in  r a t s  ~ a n d  h u m a n  b e i n g s  3, 4. 

T h e  d o g  has ,  in t h e  p a s t ,  b e e n  u s e d  e x t e n s i v e l y  for  
s t u d i e s  of  t h e  e f fec t s  of  c o r t i c o t r o p h i n s  on  a d r e n a l  co r t i co -  
s t e ro id  p r o d u c t i o n ,  u t i l i z i n g  a d r e n a l  v e i n  c a n n u l a t i o n  
t e c h n i q u e s .  H o w e v e r ,  u n t i l  t h e  r e c e n t  a d v e n t  o f  t h e  
p r o t e i n  b i n d i n g  a n d  r a d i o i m m u n o a s s a y s  fo r  s t e ro ids ,  i t  
h a s  b e e n  v i r u t a l l y  i m p o s s i b l e  t o  m e a s u r e  t h e  v e r y  low 
leve ls  of  g I u c o c o r t i c o i d s  in  t h e  s y s t e m i c  c i r c u l a t i o n  of  t h i s  
species .  I t  w a s  t h e r e f o r e  of  i n t e r e s t  t o  c o m p a r e  t h e  e f f ec t s  
of  41 ,795-Ba  w i t h  t h o s e  of  t e t r a c o s a c t i d e  o n  p e r i p h e r a l  
p l a s m a  co r t i so l  in  t h e  d o g  to  d e t e r m i n e  if  t h i s  spec i e s  m i g h t  
be  s u i t a b l e  fo r  e v a l u a t i n g  d u r a t i o n  of  a c t i o n  of  s y n t h e t i c  
c o r t i c o t r o p h i n s .  

41 ,795-Ba  or  t e t r a c o s a c t i d e  w e r e  d i s s o l v e d  in sa l ine  
a n d  a d m i n i s t e r e d  i .v.  in  doses  of  0.3, 3.0 or  30 ~g/kg  to  
o v a r i e c t o m i z e d  be a g l e  dogs ,  w e i g h i n g  7 .5-10  kg  each .  T h e  
d o g s  w e r e  o v a r i e c t o m i z e d  to  e l i m i n a t e  a p o s s i b l e  n o n -  
a d r e n a l  sou r ce  of. s t e r o i d s  m i g h t  i n t e r f e r e  w i t h  t h e  a s s a y  
for  cor t i so l .  V e n o u s  b l o o d  s a m p l e s  w e r e  o b t a i n e d  a t  1, 2, 
4 a n d  8 h,  a n d  in  1 e x p e r i m e n t  a t  16 a n d  24 h p o s t -  
i n j ec t i on .  P l a s m a  cor t i so l  l eve l s  w e r e  d e t e r m i n e d  b y  a 

s l i g h t  m o d i f i c a t i o n  of a c o m p e t i t i v e  p r o t e i n  b i n d i n g  
a s s a y  ~. Cor t i so l  s e r v e d  as  t h e  s t a n d a r d .  I n d i v i d u a l  
v a l u e s  w e r e  o b t a i n e d  b y  a v e r a g i n g  3 -6  r e p l i c a t e  a n a l y s e s  
of  e a c h  s a m p l e .  

B o t h  41 ,795-Ba  a n d  t e t r a c o s a c t i d e  i n c r e a s e d  p l a s m a  
cor t i so l  c o n c e n t r a t i o n  a t  al l  doses  t e s t e d  (Table) .  H o w e v e r ,  
p l a s m a  co r t i so l  leve ls  r e t u r n e d  to  t h e  c o n t r o l  r a n g e  b y  
t h e  4 t h  h a f t e r  i n j e c t i o n  of  a n y  dose  of  t e t r a c o s a c t i d e ,  
w h e r e a s  t h e y  r e m a i n e d  e l e v a t e d  t h r o u g h  t h e  4 t h  a n d  
8 t h  h, r e s p e c t i v e l y ,  a f t e r  t h e  3 a n d  30 ~zg/kg doses  of  
41 ,795-Ba.  T h e s e  r e l a t i o n s h i p s  a r e  m o s t  c l e a r l y  s h o w n  in  
t h e  b o t t o m  t h i r d  of  t h e  T a b l e  w h e r e  a v e r a g e  v a l u e s  a re  
p r e s e n t e d  as  p e r c e n t a g e s  of  t h e  b a s e l i n e  c o n t r o l  level  for  
al l  dogs .  

T h e  m e c h a n i s m  w h e r e b y  41 ,795-Ba  s t i m u l a t e s  a 
p r o l o n g e d  s e c r e t i o n  of  co r f i so l  in  t h e  d o g  is n o t  k n o w n .  
U n l i k e  r e t a r d a n t  veh i c l e s  w h i c h  m e c h a n i c a l l y  s low t h e  
a b s o r p t i o n  of  h o r m o n e s  f r o m  a s.c.  i n j e c t i o n  d e p o t  t h e  
c h e m i c a l l y  m o d i f i e d  c o r t i c o t r o p h i n  is as  e f f e c t i v e  or  
m o r e  e f f e c t i v e  w h e n  g i v e n  i .v .  as  s.c.  o r  i .m.  2, 3. 
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Plasma cortisol levels in female dogs administered Tetracosactide or 41,795-Ba 

Treatment Dose Dog No. Time postinjection (h) 
(ing/kg i.v.) 

1 2 4 8 16 24 

Tetracosactide 0.3 1 106 ~ 7 57 -t- 5 13 ~: 2 10 + 1 -- 
2 9 9 4 - 5  4 4 4 - 4  7 ~ 1  224-2  --  

41,795-Ba 0.3 1 76 -~ 6 42 4- 4 25 4- 1 13 :~ 3 -- 
5 137 4- 5 108 • 31 28 4- 4 4 ~ 1 --  
6 222 i 4 163 4- 9 4 :t_ 3 12 =~= 1 -- 

Tetracosaetide 3.0 3 134 :~= 6 46 4- 2 9 i 1 22 4- 1 --  
4 94 4- 13 97 ~: 11 4 • 1 12 =E 2 --  

41,795-Ba 3.0 3 136 4- 11 147 J= 7 106 -4- 12 46 4- 5 -- 
4 184 • 9 170 4- 27 93 ~- 2 23 ~ 4 --  

Tetracosactide 30.0 5 115 :h 10 62 • 4 9 -t- 1 6 4- 1 - -  
6 160 i 12 117 4- 12 9 4- 1 25 4- 2 - -  

41,795-Ba 30.0 3 59 :~ 3 78 i 9 45 -4- 3 79 ~= 5 34 4- 3 
4 88 -4- 12 64 4- 5 73 2~ 9 84 =t= 2 51 4- 4 
5 97 =L 7 105 4- 6 99 -{- 3 95 4- 12 --  
6 208 :k 11 227 ~: 4 230 4- 9 172 4- 12 --  

204-2 
3 0 ~ 3  

~ n 2  

H-3 

0.3 (i, 2) 397 196 38 

Tetracosactide 3.0 (3, 4) 443 277 26 

30.0 (5, 6) 532 348 35 

0.3 (1, 5, 6) 560 404 73 

41,795-Ba 3.0 (3, 4) 619 613 385 

30.0 (3, 4, 5, 6) 438 460 433 

62 --  --  

38 - _ ~ o 

135 -- _ ~ o 

416 165 58 "5~ 

The mean control plasma cortisol concentration for dogs 1-6 was 26 4- 8 ng/ml. 



1368 Specialia EXPERIIi;NTIA 29/11 

The  d a t a  suggest  t h a t  t he  dog is a su i t ab le  a n i m a l  for 
e v a l u a t i n g  d u r a t i o n  of ac t ion  of s y n t h e t i c  cor t i co t roph ins .  
I t s  size, large b lood  v o l u m e  a n d  ease of h a n d l i n g  are also 
c o n v e n i e n t  for th i s  t y p e  of s t u d y  where  serial  samples  are  
requi red .  W i t h  as few as 2 dogs pe r  g roup  t he  dif ference in 
d u r a t i o n  of ac t ion  of a n y  dose of t e t r acosac t i de  and  t he  
two  h igher  doses of 41,795-Ba was r ead i ly  a p p a r e n t .  
F u r t h e r m o r e ,  a l t h o u g h  w i t h i n  group  v a r i a t i o n s  in  abso lu te  
cort isol  levels obscured  s ign i f ican t  dose response  re la t ion-  
ships  a t  a n y  g iven  t i m e  in te rva l ,  dogs t r e a t e d  w i t h  41,795- 
Ba  showed c lea rcu t  dose -du ra t i on  effects w i t h  t ime.  

W e  conc lude  t h a t  41 ,795-Ba s t imu la t e s  a 2- to  4-fold 
more  p ro longed  secre t ion  of cor t isol  t h a n  does t e t r a -  
cosac t ide  in t he  dog. 
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Zusammen~assu~g. Die B e s t i m m u n g  der  P l a sma-  
l<onzen t r a t i on  yon  Cort isol  in o v a r i e c t o m i e r t e n  H u n d e n ,  
welche  m i t  i n t r a v e n 6 s e n  G a b e n  yon  /~-Corticotropin- 
o k t a d e k a p e p t i d  (CIBA 41,795-Ba) oder  T e t r a c o s a k t i d  
v o r b e h a n d e l t  w o r d e n  waren ,  e rgab  die i n t e r e s san t e  
Ta t sache ,  das  in  be iden  F~l len  die Cor t i so lkonzen t r a t i on  
gleich s t a r k  e r h 6 h t  wa r  a b e t  im e r s t en  Fal l  die E r h 6 h u n g  
u n t e r  dem Einf luss  yon  C I B A  41,795-Ba zwei- his  v i e rma l  
l~nger  e r h a t t e n  b l i eb  als n a c h  ]Behandtung m i t  Te t r a -  
cosakt id .  
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A Comparison of the Pharmacological Activity in Man of Intravenously Administered 
/lg-Tetrahydrocannabinol, Cannabinol, and Cannabidiol 

The  pha rmaco log ica l  a c t i v i t y  of m a n y  of t he  chief  
c o n s t i t u e n t s  of m a r i h u a n a  h a v e  been  s y s t em a t i ca l l y  
i nves t i ga t ed  in  t he  Rhesus  m o n k e y  b y  MECHOULAM et  al. ~. 
They  f o u n d  t h a t  A g - t e t r a h y d r o c a n n a b i n o l  (Ag-THC) a n d  
A S - t e t r a h y d r o c a n n a b i n o l  were act ive ,  a n d  cannab ino l ,  
cannab id io l ,  a n d  o the r  c a u n a b i n o i d s  p re sen t  in t he  p l a n t  
were no t  ac t ive .  The  d e v e l o p m e n t  of a p r e p a r a t i o n  to 
a d m i n i s t e r  c a n n a b i n o i d s  i.v. to  man  (1)EREZ-I~EYES et  al. ~) 
has  m a d e  i t  poss ible  to  m a k e  a compar i son  of t he  pha r -  
macologica l  ac t iv i t i es  and  re la t ive  potenc ies  of AS-THC, 
cannab ino t ,  and  cannab id io l .  

Method. 21 normal ,  paid ,  ma le  vo lun tee r s  were i.v. 
infused w i t h  Ag-THC, 6 w i t h  cannab ino l ,  and  6 w i t h  
cannab id io l .  The  p r e p a r a t i o n  we h a v e  deve loped  is a 
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Constituents injected i.v. to obtain certain specific effects. Since 
subjects varied in their body weight, all of the doses were ealculated 
in terms of btg/kg of body weight. Figures indicated the mean values 
for the groups ~ the standard deviation. 

mic rosuspens ion  of 10 mg  of e i the r  of t he  c a n n a b i n o i d s  
in  50 ml  of 25% sal t - f ree  h u m a n  se rum a lbumin .  W e  h a v e  
found  t h a t  t he  a m o u n t s  of c a n n a b i n o i d s  can  n o t  be  
exceeded w i t h o u t  i nduc ing  p rec ip i t a t i on .  Therefore ,  if 
d i f fe ren t  doses of these  subs t ances  need to be  infused,  i t  is 
necessa ry  to do so b y  changes  in t he  r a t e  of in jec t ion .  

Subjec t s  va r i ed  in t h e i r  p rev ious  exper ience  w i t h  
m a r i h u a n a  f r o m  less t h a n  1 c i g a r e t t e / m o n t h  to more  
t h a n  5 c iga re t t e s /week  and  were equa l ly  d i s t r i b u t e d  in 
t he  groups.  The  sub jec t s  were hosp i t a l i zed  a t  t h e  Clinical  
Resea rch  U n i t  of t he  N o r t h  Caro l ina  Memor ia l  Hosp i ta l ,  
Chapel  Hill ,  N,C., a n d  r e m a i n e d  for 24 h u n t i l  al l  t he  
effects of t h e  d rugs  h a d  comple t e ly  subsided.  The  h e a r t  
r a t e  was  c o n s t a n t l y  recorded  t h r o u g h o u t  t he  e x p e r i m e n t  
b y  m e a n s  of a n  Offner  p o l y g r a p h  s i t u a t e d  in a one -way  
screen room a d j a c e n t  to  t he  sub jec t s '  room. 

To o b t a i n  the  sub jec t ive  e v a l u a t i o n  of d rug  effects, 
t h a t  is of m a r i h u a n a - l i k e  'h igh ' ,  w h e t h e r  p l e a s a n t  or 
unp l ea san t ,  we asked  t he  sub jec t s  to  r a t e  t h e m s e l v e s  in  
a g r a p h  fo rm p rov ided  for t h e m .  Th i s  r a t i n g  was o b t a i n e d  
a t  a p p r o p r i a t e  i n t e rva l s  for 6 h fol lowing d rug  a d m i n i s t r a -  
t ion.  No specific i n s t ruc t i ons  were g iven  for these  ra t ings ,  
and  each  sub jec t  was free to  ut i l ize  w h a t e v e r  c r i t e r ion  he  
wished  for r a t ing .  W e  f o u n d  t h a t  a l t h o u g h  the re  were 
v a r i a t i o n s  in r a t i n g  t h e  m a g n i t u d e  of ' h igh ' ,  t h e  p a t t e r n  
of t he  psycholog ica l  exper ience  in t i m e  was cons i s t en t l y  
s imi lar .  

Sub jec t s  were to ld  t h a t  in i t i a l ly  t h e y  would  be i.v. 
infused w i t h  a drug-f ree  so lu t ion  (normal  saline), a n d  a t  
some unspec i f ied  t ime,  i t  would  be  rep laced  w i t h  t he  
p r e p a r a t i o n  c o n t a i n i n g  e i t he r  Ag-THC, cannab ino l ,  or 
cannab id io l .  The  r e p l a c e m e n t  of so lu t ions  w i t h o u t  t he  
sub jec t s '  awareness  was poss ible  because  t h e  H a r v a r d  
c o n s t a n t  in fus ion  p u m p  ut i l ized  for i n j ec t ion  was loca ted  
in t he  o b s e r v a t i o n  room. T h e  sub jec t s  were  i n s t r u c t e d  to 
r e p o r t  t he  m o m e n t  t h e y  fel t  t h e  ac t ion  of t he  drug,  t h a t  
is t he  in i t ia l  pe rcep t ion  of m a r i h u a n a - l i k e  effects, a n d  to  
a sk  for t h e  t e r m i n a t i o n  of t he  in fus ion  as soon as t h e y  
fel t  t h e y  h a d  a r r ived  a t  t h e i r  des i red level  of ' h igh ' .  The  
vo lun tee r s  were encouraged  to receive  t he  la rges t  a m o u n t  
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